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Heat loss analysis of 3D porous interfacial evaporator
The energy transfer model of the 3D porous interfacial evaporator is shown in Figure   S1 . Based on energy conservation principle, the following equation can be obtained 
Influence of copper foam surface wettability
For the hydrophilic copper foam, it is modeled as a composite foam material with homogeneously adsorbed water on the whole surface ( Figure S6a ). For the spectrally selective solar absorber, the energy balance gives:
where solar is the solar flux, abs is the absorbance of the absorber, and conv , rad and cond are the convection, radiation and conduction heat transfer, respectively. The convection, radiation and conduction heat transfer can be calculated
where the cw is the effective thermal conductivity of the copper foam and water composite, and d is the thickness of copper foam (5 cm). Based on Eq. (S.12) -(S. 14), we can obtain the evolution of evaporation efficiency with l ( Figure S7 ). The transient heat transfer in the 3D model is governed by:
COMSOL model
where , , , and are the density, special heat, thermal conductivity, temperature and input energy in each simulation unit, respectively. Among them, the specific heat p includes both the sensible heat and the latent heat ℎ lv . The dependence of evaporation latent heat on the temperature of the evaporator was established by Equation (S. 20) and Equation (S. 21) as shown below.
The evaporation phase-change energy q e can be calculated by:
where ṁ is the mass flux and h lv is the enthalpy of phase change. Here, the evaporation process was considered to have a stable evaporation mass flux and gradually increased latent heat with increasing vapor temperature.
At the vapor-liquid interface, the phase change heat transfer can also be described
where the ̂ is constant (0.03), ̅ is the molecular weight of water (18 g/mol), ̅ is Avogadro's number (8.314), is the specific gravity of water vapor (1.672 m 3 /kg), and is the atmospheric pressure. By solving Equation (S. 19), the time-dependent temperature distribution of the evaporation system can be calculated.
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